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¢ *
SU$PENDED PARTICULATES
sate ///7/74, /17 1,7 /17 s/ | 1125 Y25 125
Location S N E W s N = Y
Total Vol. (m®) dbgs] Z4de | 2792 AbTe | 2824 | 2561 2676 A549
Total mg| 7.4 K 4.5 13.% %b.b A0 251 33.0
ng/m’ 27 (-9 2.6 5.0 JZ4 3.2 96 b
B Specfrograph'ic Anallysis of Dgposit
Results inl ug/m3)
e — = - — — ~ - n
Al . L51 Yok | 5422 | L3707 | 350L | 5813 | (T44Y | . 6994
Ca 13525 2584 | 2452 | %550 | 6893 | . Tbr4# | .B55O | 6847
g G 1,016 oI5t | ,olgl | .oleg | o018 | ,0020 | 0019 | 0013 -
" Cu_ AU oded | L0727 — Slokp |, 0T8] 1A JDITE
Fe S18 L2003 | . [780 1831 | o122 | o742 | L oT/o | 06T -
Mg 0% | o409 0727 | 0374 | ,0707 | -0390 L0374 | 0351
Mn D134 010k .0)3f 0060 | 0056 | o062 _| . 0060 | 0056
Mo - — - —_ - — "‘ —
Na.  [.O7IZ o755 |,069y |,ot7 | . 4022 | 4o | (09) |./025
N 0541 o516 | 17148 o7 | o3 |.0354 | 2960 | /728
Pb 0196 |.od04 | 0182 | ,OI8T o%5% |, 018 | 0747 | . 035/
Ti 024 oisld | . oled | oy | . o053 | 0059 | 0056 —
v _o14g oled |  CIYS o149 | peas | coz9d | o027 | 0035
Zn - — ~ - - - - -
st | 7050 | 1768 L7 | o84 | 2igl | g | 1100 | LOIS
Residue Aftpr - —_— — g.9 q.4 9.2 /5.0
Igniticn (#r)-




~ SUSPENDED PARTICULATES

Date e;’\/,y,/% ;z/,z 2/ cz/.z, Z//o 1//0 2//0

Location ' S N s w S N w

Total Vol. (m%) 5 H / Z 3 of rd

Total mg /36 108.5 677 /39.5 1d7 | I Y 1374

ug/m? 450 do.o | 249 | 4932 | 539 | 50 457

Spectrographic Analysis of Deposit
Results in| ug/m3)

Ag - - - — —— — — —

Al 5995 | 370y | 2.57¢ | 5.¢53 (3656 | G 6os8 | 3.532

Ca 2.032. |2.208 | )52 | A-§/16 |L-/77 2/ \R-r03 |
e “p2dy | .ore7 | .o0055 |, 0268 |.01t5 | 1756 |LOIST
CCC,M/ 2318 | g5t | )/05 |.2Y74 |. 1829 | 150% | /167 '

Fe gq0t | ,7384 | 3648 | Lo57 | 728 |.TI79 [ 102¢Y

Mg 0993 | .0742 | .0%68 | ./0t0 | DT3Z | /O82 | ./0&0 |

Mn 0218 |, 0170 | 0059 |.0233 |, 0l4g | [O/6E | O[3

Mo — — L0055 — — — —

Na 3785 | .a5k§ |./076 |.3506 |.2532 |.3579 |.3/153
TN 249 | .07/2 | 0339 | /358 | D702 |, 0623 |.0677

Pb Db | D37/ 0I5 | o707 | D%6L |, O722A |.0707

Ti 0% Q056 ol | opsy | o055 |, poSY | 0053

v 0099 | .po1e 10037 |.0I06 | 0072 | DOTA | 0O7/

Zn o633 L.oo2k | . opil |.0O035 | .po22 | .ODRA | .ODIF

si 394p 13473 | 2174 | 4206 | Fe22 | 3210 | LT
Residue After 77.1 50.5 325 7,77 435 1999 53.7

Ignition (A4#)-

UCN-3880 (128 11.82) DATA SHEET




|

1
SUSPENDED PARTICULATES
Date j//é / 76 | 3/16 é//é ﬁ//é Bt | 3 /?L 5/2 & 3/2¢
Location 5 N E W S N E w
Total Vol. (m®)ALA0  A35¢ 2562 £505 Jgiéoo AT79/ LY4be | 2714
Total mg| /§5.§ j17.4¢ | JARSE | 17777 §5.5 §7.2 | 7Ré& /8.5
ng/m3 10.b 9.7 H9.% bl 32.0 | 31.2 . | o
Spectrographic Analysis of Deposit
Results in| ug/m3)
Ag - — - - — - , — —
Al [ 137 337 LLIZE | LA | 15T L7137 | L $078 | /L0
Ca j.502 | 2022 | o013 | p005 | 2./35 | L857 | [./9L [ Y55
o O | or1l | o052 | Looaa| o0 | . opde | 8% R i
oy /901 | Lota3 | . joaa | ooSh | use | 075 | /206 | 1542
Fe NEED o658 | /003 | /033 | L /105 | 1639 /76 SEDS
Mg Teod- | 732 | /637 | 2375 | L2308 | .50 | Q43D | 7369
Mn ores | o | o5k | 0172 |05 | 020 | G OAAT | O35
Mo - — — — — — — -
Na . 1110 051G | 0802 | 0344 | 035 | 0330 | LO373 | . OT0T
NiJ i 0319 | 6l2y | Oty | 1123 | 0L 1154 | 10Tk
Pb wirl 0% | 023 | ObTS | L DTEG — — L1105
Ti 074l | Lozt | L0994 | 03T | LOREY | OA8T | L OFe¥ | [ OT1Y
v L0076 LOO3 L0102 | 003y | L OD3E oIS | Loee | LeeTd
Zn — - — - - - - —
si | H.i4Y 13510 | 7:209 | je§7 | 1895 | AT7G9¢ | F9ST | BeH4S
Residue After
[gnition (W5)- I/ 4 230 A9 & 4.7 K87 Z¢.3 5.3 57.0
Sn — — — . 0667 |.0077 | .OR8T | .OO5/ —

- UCN-3889 {125 11.62) DATA SHEET




f,/<3éér . Y
\’4 y \ ' :

SU$PENDED PART | CULATES

Location E & W
otal vol. () 273 2950 | asya | ggro | #5327 | AeTe | Revo | T5L
Total mg| G4 97.2 /196 §94 3G, | D | 0 | 1Ok
ng/m* Ft5 337 47,0 5.9 | 493 | 351 539 | F)y

vote | 4faj7e | 4/3 | #/3 /3 | Hufre | #n “fu | 4l
CE ; W s N

b

Spectrographic Ananysis of Deposit

Results in| ug/m?)

Ag — _— - — _ — -— —_
7253 | eq02 | 4904 | I059 | 1058 | 7444 L5357 L 087

Ca x| Lol Lag7 | Lospl| jo043 | AT\ 1514 L4357
Oy | 0p5E | OISL | 0177 0053 | (LODAY LOopsL | L OI1BF | L1799
G baq) | 2des | 574 1779 2828 | 2242 . 7692 OTRT
Fe %21 | Bdny | LiT6 | 3523 | Bu94 | 74P | T6SY | TA5] -~
Mg 265G | eS| LJE0 | 55T | 5535 L. 7474 | 7622 | TIET

Mn 035) | L0333 | L O77( | o270 | (753 | [ O0A5F | OBeG |- O2LY

Mo LOI¥L | 035 | L0074 — - — Woloks —

Na 0327 | oteS | /4G9 | 1751 | 06TG | oy | OT3Y L 0698

i 43y | 705 | )96y | /032 | 032 | 2586 | 1535 WAL

Pb _ - — -— - — —

Ti 0%y |, 06T | L /9YT | 0338 | 0336 | 0355 L0750 |, 0345

v LO3LL |, O34 o157 | oo | LooTr | L OIHF | OIS | QOTS

Zn 07321 .0693 | /967 | L OTIA| . /O ¢o | o747 | 03557 | L0073
st | 4422 | 327 | Gdez | 59 | 3853 | Z.952 | S T3 Se£S

Residue After ) . !

ranition @D 447 | do.0 | 945 | At |SHy | oz | 717 | o2
Sn o0/l | L0035 | ~— - — — —_ —

UCN-3880 (125 11.62) DATA SHEET




SUSPENDED PARTICULATES

Date Y AR AR AR I AR N e AR e AN N AR /JVi 2

Location S A & W s Al 4 W

Total Vol. (m¥)ospol o370 | 2578 | 2368 | 2842 | o4d7 | 2523 | 2963
Total mg; ¢ (.4 AR 73.0 25, 4 /18.7 (284 /35.3 /40. 0
ng/m? 257 2957 | 290 255 | 467 §2.47 | 548 47.2

Spectrographic Anallysis of Deposift

Results in| ug/m3)

Ag Y, . 000/ L0001 - Lp000! - - - |
Al sgys | 4180 | . 39vy | g2 | . 7936 | . ®14/ | . 3932 | (723 |
Ca 3bf2 . 4008 L2977 L8238 | . 1770 1839 L0599/ , 2531
0O | L posy | .o0e3 | 07985 | 0063 | 0089 |  pebl | .p377 | .0084
(u (o L 0778 o9dY |  +788 o422 0787 /224 , 1189 L0678
Fe L 0734L | . o80d | . /53 L1228 | o747 | 1188 | 1149 L /316
Mg__ 3874 8435 | . 9952 | . 8446b 7868 | 8173 | . 3949 |4 025 |
Mn — L 00b8 — — . o0L3 008 | 0103 L0088
Mo’ .000/ L0000 Lo0D2 L0002 WYY 8 oYYy oo/ W.Y.YeYi
Na 0/63 | o051 | . Jlel 0197 | _.pi1e8 | o172 | 0087 | . 0079
Ni L0357 | p388 | .7920 | ./233 1935 | . poS0 | 3932 | . L723
\Pf L0978 | .o2tl L0199 el 0787 Lpao0Y L0277 WA AN,
Ti | opsg | 0063 | eobo  ODL3 005G , 00/ L2099 L 008y
v - 0003 L0003 L 0004 L0004 Lnolb Lple L OD0A, -Y-F
Zn L3488 | 3797 23599 | 4223 | . 354/ Ho57 |, 1588 . 3378
Si | L&k Lo | s/58) | Ji2247 | 15342, | 2.5938 |94 1/ 99/&
Residue Aftpr :
Ignition (W)- /4.9 | 46 | 24y 22,0 | /9.0 22,2 | 284 | 3.9
5% — — — J— — ‘ - - — ——
- cond cand Ly 0012, 0004 | _pgou 0008 008 oY oWald
LU CN. X880 {125 11.62) DATA SHEET L




SU$PENDED PART [CULATES

bate s/19/70) £119/76\ /19776 5119774

Location S A £ W/

Total Vol. (m®)2p74) 2572 294 2752

Tofal mg 95, 1 G2, { /3.2 N,

ug/m* 385 39,1 /)1 59, 3

‘SpecTroqraphic Anallysis of Deposit
Results in| ng/m3)

Ag — — —— —

Al /- /180 ). 5852 | 2205 | 322094

Ca fit2d | popa9d | A3 | 22522

(P CM - L0220 00855 L oMY ces
Cy 1508 | 398 | L use9 | .z007 e

Fe L Xxe, 394/ AupY3 | .723] o
Mg L0947 L0795 L1842 2089

Mn 2040 L 00bY L0133 n2 03

Mo o - L p 074 —

Na. 01517 L141 0339 L8498

Ni 09/ | 4959 | 2085 | .ol

Pb o747 | . 019 03L8 5727

Ti L0085 b DOLD 201259 L8200

v _c030 Lop2d 0029 | . optd

Zn L COTE LODBO oty e BaA

si g0 sy | 1 8088 |2 .50l
lcatdue Aftpr
‘gnition (W)- 22,5 | o4 d2., 42,5

<. _ — m_ ~
_ L0004 L0012 - 0429 2042 ‘

UCN-38B9 (125 11-62) DATA SHEET




SUSPENDED PARTICULATES

bote | ofz0ft | Lhefi6| 6179 | b/29 | vl | ielab | e/re |76/ 7%

Location| Syt | Nogid | East | lesT | Sowitt | WEST | Nowri | Easr

Total Vol. (m®) Zp70 225/ | 2742 | Zb76 | J695 | ZE58 |l nss &F Howey
Total mg| 59.7 (]9 [OL] 757 287 | 450 | SAMPLERS D

ng/m? A2.5 47.¢ | 378 | I94 $#1.§ 550 | NoT Rl

Spectrographic Analysis of Deposit

Results in| ua/m3)

Ag L 000 ¢ - L0002 | L0000/ |.O00[ | 0002

Al 5G| L F9he | 1212 | BT\ T9 | 569

Ca 3735 | %552 |, 7729 | 748 | LHEY 1.&95
- Ove |, 0260 | 0896 | O72) | . OFIX 0740 | O75E
-Cu %o | .222% | 3606|0923 |.3529 | A265
Fe 838 | L YET | L1774\ /8385 (3507 |.5757

Mg O340 | 2242 |, 0695 | oY) VO |.2292

Mn 0013 | 0037 |, 0028 | 0074 .01/ OG0

Mo LOP0T_ | o023 | L0005 ppo7 10002 | 003
Na_ OIF0 | o447 | L 035L | 03E |.0738 |\, OZ7)/

NI 568 2242 (| L SS) L OTHATHE [ 1895
Pb O S —~ S | 112] VS DT
T o258 | 0632 | 0584 | . 0285F 03¢y | O7S¥
v 005 |,0037 | L0072 |.00/5 |, 002¢ |. 0026
Zn DS | HABS | 5B | 3363 |\ 3B7/0 L TS558
st /4%’1 /793R 2898 | L¥4F0 | ).A57 | LS/IR

’o’ due Aftpr —_— — —

gnition (.Lg:-

SN OI97 | 0074 | 0725 | QIFL | . OF5F |. O35
fp  Looy |,00261 0081 .00 | :00/F | 0003

ey 5889 (128 11-62) DATA SHEET . |




SUSPENDED PARTICULATES

Dote 764/ 1f24 | 7/24 24y | 51 /26 £/1 s/ 5/
location| sputd | AAgTH | Fast | LUEST | Sout [ Nor1d | FALT LHEST
Total Vol. (m%) I3570 A510 | 2274 | 2504 2438
Total mg|AUmPLER| 2668 p)\.-\)E)?\ ben 2304 | 988 | /00.9 PAm:zz (el 99.7

wo/m® | plereR | 1794 Mo SamEl Go.0 | 433 Ao.3  N\o e 328

- L0oULO Aez -
Runl.
Spectrographtc Analysis of DeposiT
Results in| ug/m3)

Ag L 000 ' - L 000 |, 000 N s

AL L6093 5459 | g073 | 0974 1 0928

Ca OLOG L0539 D.008Y |, 0092 2. 0087
v 5668 2204 |, 0437 | .0397 WolY.V RS
-G LO55Y LO3/8 | o097 | 00K 20084 .

Fe 1220 9932 | /500 | ./Tb( W7 A

Mg __|.0579 0820 | Y.007] | 006L 2.0072

Mn - lLogwy L0089 |Loor7 L oo/ L0015

Mo — — — — —

Na | — ' - — - —

Ni — - 0/28 | 00SE L022Y

Pb T —_ — —_ -—

Ti — — _ - —

v — — — — L0003

Zn - - — - —

st . Y 4334 0827 | OS] 7.0713
Residue After —_— — C ——— _— —
Ignition (MB)-

DY) L0255 _02/3 | 00YS | 0040 L0038

o — — | = — —

UCN-3880 (128 11.82) DATA SHEET




1
SUSPENDED PARTICULATES
Date s/afre | §)afre | $fofre | §5/76 s/s/re | 8/8 s | s
Location|SourH | Mowin | Fasr leer |\ Soore | MNoxid | Easr | Giest
Total Vol. (m)2324~ 2460 | F¥EE | Ab38 Sampiirs Wol Aor START
Total mg| 79.9 | 972 | 6/6 | 979 | AT Renr Tiwe. e 7o
wo/m® | 34y | 39/ | A5 | 3%y Tiniens.  fAemie  Ser | Redé,
Spectrographic Anallysis of Deposit
Results inl ug/m3)
Ag D00 2L o O &)
Al 77 | 9473 | . 4295 | 7935
Ca 8599 | .5yt | 1/38 | 2./22 |
pov Loodo | oods | opas | oroy =
Co  $593 | G743 | . ZYbZ | 5296 i
Fe e | 2342 | /379 | 2628 b
Mg _ Al 2379 | L3799 | 2620 |
Mn Lo0/8 |.00F7 | 0055 |, 0023
Mo - 000F | 0O/0 | L OO | 00/
N NYZL | . 072) | 0821 | .8/57
Ni/ pY2¢ \.072/ | . OER[| «OLS7
_Pb 0T | L OFéL | o1l 14327
Ti D297 |, 0720 | .O/MFGR | .O378
v 0/7 O03G. | 00/ 2 | 0023
Zn DL | o512 | D027 L.OOT7L
st |\ L7/ | )95 | LLB3Y (KX /K
esidue Aftpr R — —_ —
[znition @)_
(o 000 |, 000§ | O00Y- | 0608
S logge o245 | 0632 |.0273
, - \ .




SU$PENDED PART | CULATES
ote | ghefrs | Shelre | Slae | S/a¢
Location| Sormy | Moz | Fasr | [LEST
Total Vol. (m%) 2370 e I77/
Total mg Lig & &L/ 77.3
wa/m®  Samp RS | L0 | A5 Y | 277
</ ,Z 5 Feon
L/ it ﬂrﬂ/ »
A T Avap3Bié 4
Ay 7?#1; Spectrographic Anallysis of Deposit
e Results in| ug/m3)
O 060/ _|.6002
G257 |.5759 | 9294
/598 /660 /A8 L
v L0082 | o4 | 00ST IRE
‘ , 2208 | /. AY5 | LT790 s
8T | 2878 |.2927 ot
deos | 2875 |. 203
039 | .0117 | 0825 |
LOO/7 | OOZS | OO0/
/890 | /YT LIS
L0925 | .J7H [ | 0606
LOHEY | LS L 030/
0671 L. O | .OY2L
L0028 | 0025 | 0025
JOYY3 | 00/7 | QOIS
. 3.792 \A.321) L2964
Residuce Aftper — JR— —_
Tgnition (MH)- oeed | 8erT | ecert
(o L0003 .o/ 7 1L 0o/
Sn . 0/08 | OO5E | 0256 ‘
‘ - . 1




SUSPENDED PARTICULATES

Date C///D,/ﬂ,‘) 67//9 CC//o ?//5’ ‘?//S’ 9//9
Location Nermi | EAast Wesr | Sourd Newrtd | Easr
Total Vol. (m?) ol 245% 2752 | Ré19 2328 2557
Total mg 6.l 648 6605 /4322 /A5 Y LIS
ug/m3 18 d 155 J4./ 543 55.2 .7

Spectrogranhic Analysis of Deposit

Results in| ug/m3)

Ag ' . 00O o001 | © Loobz | .0002 | 000
Al L6420 BT 2705 | L qee | g8 | [0
Ca %29 | 2287 | 278 | 1247 | 9871 | 1.O/6
e A 912 | 0933 | o 10%% |, 251% | AT | I592
e Cur 1.byo | L5238 | dnSo | pd5C | 1579 | 25
Fe A2122 1 L0310 | 0Y03| 1enS | Lk (138
Mg . V2T - %0k 1057 Yo | AqL? 4376
Mn ’ 0125 0lbY | L021% | .olSE | o158 | 00T
Mo - , 0057 - L0153 0113 | L, 015k
Na » 1Pbb Ob4r .ot | 7%t | 9470 | 2065
Ny » 2748 | 1990 | J0%T | B4 | G5k | 9907
Pb o onng L Lobs1 | 2ise 7285 | A%ke | 2911
Ti ‘ 0527 | ,oado | 0432 | 0722 | 0769 | OT1F
\ 0022 | 001X | L DO L0114 ,0(b0 eIEYA
Zn - 1.0%%% 0401 — 1 .1069 | ,060O] | ,062b
st | |. 569 L2071 | 1086 | %623 | 3s6) | 2.C64
iestdue After — — — — - —

moition (k)-

P ’ 1 J L4 J




SUSPENDED PAK

T1CULATES

]

bate | g/acf1e | 9/26/76 | /20 she | jolt jo/t | sof | 1ef#
Location| Syt NoRrTw | Fast (esT SoutH |- AorTH LAST WIEST
Total Vol. (m®) 20uyn %70 | 2515 2905 | 2504 | A0/ 2485 | 2905
Total mg| q,p 272 | 1274 I8.6 J5E 0 | e T 136 1 (Y2 Y
ug/m® %9.9 39 | a6 | 339 | 623 | 4Yge | SYE | H9.0D
Spectrographic Anallysis of Deposit
Results in| pg/m3)
c . 000 ,00C) 1., 0002 | .00 | .DOCY - L0co 2
14943 a9y | .2861 s | Lgser | Liss | Hzd L HF8A
2443 | 4l | 5lb( 7y | L6222 | 7738 | §48% | (G838
00\ podd |.ceyq  |.pczz | .oRds | 0152 | 0336 | LOITF
YLD s Lzis7 |ouz7 | .2es | . p7137 | L7601 | 2468 |
LOlY 0535 | 0222 | o012 | . eiay | 3836 | gYSE | 4892 |
L0212 ozgy | .p095 | ,0255 | /202 | .[§78 | .J65Y 0967
L0079 srole |Lpop | .ovay | ooyg | oI5y | p0e% | DOTS
pooy | poog |, 0052 | 0002 - L0031 |, 0024 | beoy.
o6y ods |.obag | o5 | 0631 | /908 | 0877 | 2412
voat | puig Lsies | pesa (hasa oyea | Soze (4972 1
0ayg | 1055 | o3k |, 0127 032 |.0%€7 | /650 | .DFIE
25T LIee | nous | 052 | . payy | L O3K3 L, 035 LOHTY
no3a | .oosd | 03 | _oods | 00YS | 00 | Dok | . 00Y]
- — D039 o034 | eray o7 | p0YE 006
si | .39g7 | 1261 | g2 | 4503 | a.479 | Lodo | 5.3 | LeS
Residue After —_— — — —_— S — — -
Ignition (¥p)-
co L0003 po2s5 | .0639 |, 0003 — — — —
Sn LOCOS — ~  Lopbs |ot3g | ooust |LOISS | od/3




SU$PENDED PARTICULATES

Date jolia)is 1ha | sefz | soliz | iofo | softe | tg/zo | jefer
Location 5 N & W N £ 0 Secrtt
Total Vol. (m)Jécq 735/ 2466 RETE HYo! | X4E5 L9C5 TRevsE
Total mg| sufef, & | Jet-s | 1234 | /45,9 | 1347 /235 | 7/7.8 L rrd
wg/m® | 4.9 | 70 Sbo | syc | sl | da.g | 2 | ShuseR
Spectrographic Analysis of Dgposit
Results in| ug/m3)
Ag o) C C C fo o ¢
Al 47104 Y2 | 612G %243 5181 3598 | . A35Y
Ca 123 )71 2] LqJyg | L7072 | LoTg | . H4TYY
- Cv | 0194 | . 0227] .oyyy | 0633 | 006d L0142 | 00YL :
Ll g1z |, 13¢ | (31 | 219 | ©337 1 ,5610 | 1160
Fe Ug5p | Sbe) | L Borl | YY5) | LoSpY | OHET | L0313 -
Mg L 23%¢ 2512 S L O8ED | LAY JBSYE| 3SY G
Mn D194, ool | 012y | .19 o076 | 0T |, DOHY
Mo- , P19 ODOY | D12 | ODVE | L ool | 004 | Doll
Na L2415 1 os | 523 | . 2197 | L0866 | .O§IT | LOSTIE
Ni .2432¢c | )98 | .2038 | ,44E1 | 1037 | 0358 | . OZ3Y
b 242% | 0553 | L )SYl | .0934 | .oSY] |, oT24d | L0482
Ti LOH L L0225 1.0239 | .o17b | .6l17] OI77 | ol62
v L00SE o041 | ocodg | oS | 0035 | 0029 | L O01T
Zn O OB L0092 | o043 | OloY | 0109 | 06T
si ) 1953 | 1139 (224 | T80 | L.386 L7 | G460
Residue After — —_ _— — —_ —_— —_
Ignit*on’zg%)—
Co - 0034 |, 001y | 0027 | ooz o052 | o007
N o292 | opu |.Og2 |oudg | 020y | 028/ | D137

%

——

UCN-3889 (128 11-62) DATA SHEET




_SUSPENDED PART | CULATES
Date /(9//,?5’/7( /0/25 | 1028 | so/28
Location S Y = w
Total Vol. (m®) 3998 56)9 | Z6/9 | SmalpiF
Total mg| /0.9 59.9 489 | s
ug/m 55 | 229 /87 | _Aler
/\?IJA/&
Spectrographic Anallysis of Deposit
'Results in| ng/m3)
Ag ,00/Z | 0Dt 3 O
Al [T [.06T /25K
La 2247 LOEE L6 ED
o Gy loae | L0105 | L 0129
NCd- L1593 | . J3aS | . )55Y 2
Fe A5 J2E38 | JZSE L
Mg 2229 | 2639 |.3)35
Mn 0256 | O/06 | . 0190
Mo L OIIE D023 | . 0027
Na L0%2p | 1329 | (803
Ni L04Ag | L0521 |, 0607
Pb Jbot | .0foa | Laeo
Ti OYHg | 0263 |, 045Y
v , 0050 L0053 | L Ok
Zn L0200 | 0050 | OIRE
si | L8 \2./34 | X5/5
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SUSPENDED PARTICULATES
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INTERNAL CORRESPONDENCE

NUCLEAR DIVISION POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37830
To (Name) C. E. Daugherty pste  September 6, 1977
Division )

Location K-1004-C ’ MS 443 Originating .Dept.
Answering letfer dafe

Copy o 1. G. Fortney subject Airborne Nickel in K-1004-C,
Industrial Hygiene - RC Room 223

At your request, air samples have been collected during the utilization of
the nickel plating process equipment in room 223 of building K-1004-C.

Two area samples were collected to determine the levels of airborne nickel
resulting from the electro and electroless nickel plating operations.
Analysis of the samples indicated nickel concentrations of 0.002 and 0.011
milligrams per cubic meter for the respective operations. Both samples
are well below the current ACGIH threshold limit value of 0.1 milligram
per cubic meter for soluble nickel compounds. The samples are also within
the 1imit of 15 micrograms per cubic meter recently recommended by NIOSH.

From a health protection standpoint, the existing mechanical ventilation
systems and operating controls utilized during the nickel plating pro-
cesses are adequate. However, should modifications affecting either pro-
cess be made, please assure that this department is notified and a re-
evaluation will be scheduled.

Please feel free to contact me at 3-9721 should you have any questions con-

cerning these samples.
i Mo

H. F. Higdon

HFH:cyw

This document has been approved for release .
to the public &/ 73/

/N Lo 2 /4/(7% ‘ |
Technical Infs tion Offi Prepared by Union Carbide Corporation-

> © Nuclear Divisiol tin €

s Site n, operating contractor for the
Oak Ridge . U.S. Department of Energy under U.S.

' Government Contract No. W-740S-eng-26.



ENVIRONMENTAL CONCENTRATIONS OF NICKEL AROUND THE ORGDP

Environmental levels of nickel within and adjacent to the ORGDP are
monitored through the analysis of samples collected from the ambient air,
terrestrial soil and vegetation, surface water streams, and surface water
and holding pond bottom sediments. There are no existing standards for

nickel levels in.any of these media or for any of the ORGDP effluents.

Ambient Air

The ambient air monitoring system consists of four high volume particulate

air samplers located at sites which are approximately north, east, south,

and west of the center of the plant. Specific site Tocations are: 1) about
300 feet east of the K-1037 building; 2) about 200 feet north of the K-1007
building; 3) about 500 feet west of the K-31 building; and 4) about 300 feet
north of the K-25'bu11d1ng. A1l of these samplers are operated for a period
of 22.5 hours each eight days, with the collected particulates being analyzed
for several materials, including nickel. Since the beginning of this program
in 1972, the average and maximum concentrations of nickel found at éach sampler

can be summarized as follows:

Location 4 Ava. Ni, ug/m3 Max. Ni, pg/md
K-1037 0.30 5.07
K-1007 0.14 4,95
K-31 0.20 6.00
K-25 ' 0.08 » 1.50

The minimum value recorded at each site was 0.0004 ug/m3.

Prepared by Union Carbide Corporation-
Nuclear Division, operating contractor for the
U.S. Department of Energy under U.S.
Government Contract No. W-7405-eng-26.




“Terrestrial Soil and Vegetation

Terrestria]vsoil and vegetation samples are collected semiannually from
several locations, both near and distant to the K-1037 facility. During
the five-year period that this program has existed, the sampling sites
within a 3,000 ft. radius of K-1037 have yielded nickel concentrations in
soil ranging from 20 to nearly 9,400 ppm, with the average concentration
being about 1,100 ppm. Those sites remote to the K-1037 facility, such
as Melton Hill dam, have been found to contain soil concentrations of
about 45 ppm of nickel. The vegetation within 3,000 ft. of the K-1037
facility has been determined to contain an average of about 172 ppm of
nickel, with the range being from 3 to 1,040 ppm. Melton Hill dam

vegetation contains about 6 ppm of nickel .

Surface Runoff

The surface runoff from the K-1037 area enters Poplar Creek at discharge

~ point K-1700, which is sampled for nickel and several other materials once

a week. Since this effluent also contains discharges from the K-1420 and
K-1401 facilities, it is greatly influenced by metals cleaning, equipment
decontamination, and small nickel plating operations. The samples collected
from this effluent during the last six years have revealed nickel concentra-
tions ranging from 0.05 mg/1 to 1.80 mg/1, with the average being about

0.38 mg/1. . Nickel concentrations‘downstream in Poplar Creek average about
0.03 mg/1, which is the same value determihed:for the Clinch River above

the ORGDP.
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Surface Water Bottom Sediments

Sediment samples are collected semiannually from several 1ocations,’inc}§ding
Poplar Creek and the K-1407-B holding pond. As explained previously, several
liquid effluents contribute significantly to these sediment concentrations.

so that the existing concentrations do not necessarily reflect "fali-out"

and runoff levels resulting from releases to the atmosphere. The nickel
levels found in Poplar Creek downstream of the ORGDP average about 140 ppm,

as compared to about 45 ppm in the Clinch River above the ORGDP.  The
K-1407-B holding pond sediments, which receive significant deposits from

the K-1401 and K-1420 operations, contain about 2,000 ppm of nickel.

MEM: jc
November 24, 1976
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